Aims. The aim of this study was to evaluate the association between neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR) and microalbuminuria in patients with normal estimated glomerular filtration rate (eGFR).
INTRODUCTION
Neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) have been found to be available novel markers to determine inflammation in many conditions such as malignancies and cardiac disorders [1] [2] [3] [4] [5] . NLR and PLR are inexpensive and measured easily. A small number of studies aimed to investigate relationship proteinuria and NLR or PLR in diabetic patients and they found that especially NLR levels were higher in albuminuric diabetic patients [6] [7] [8] [9] [10] . Also a positive correlation was found between NLR and albuminuria [6, 8, 10] .
Microalbuminuria is accepted as an independent risk factor for cardiovascular events and worsening renal function [11] [12] [13] [14] . Also it is a marker of endothelial dysfunction [15] . The prevalance of microalbuminuria in diabetic and hypertensive patients has been reported as high as 28.8% and 16% respectively. In healthy population, the prevalance of microalbuminuria was found to be 5.1% [16] .
The current study aimed to determine whether there is any relationship between albuminuria and NLR or PLR levels in patients with normal estimated glomerular filtration rate (eGFR).
MATERIALS AND METHODS
The patients attending outpatient clinic with any cause and who had a spot urine albumin measurement in a 6-month period from September 2015 to February 2016 were retrospectively investigated. Patients who had eGFR less than 60 mL/min/1.73 m² and had a spot urine albumin-creatinine ratio (ACR) greater than 300 mg/g were excluded from the study. One hundred and seventy four adult patients were included in the study. The study protocol was approved by the ethics committee of the Keçiören Education and Research Hospital.
Patients' demographic and laboratory data (age, gender, history of diabetes mellitus, history of hypertension, number of antihypertensive medications, serum creatinine, serum uric acid, total white blood cell count, absolute neutrophil, lymphocyte and platelet counts) were obtained from their medical records. The estimated glomerular filtration rate was calculated by 4-variable MDRD equation des- 22 cribed by the National Kidney Foundation as follows [17] A diagnosis of diabetes mellitus was considered as taking antidiabetic drugs or having a hemoglobin A1C of 6.5% and above. Hypertension was defined as having systolic blood pressure > 140 mmHg or a diastolic blood pressure > 90 mmHg as an average of at least two blood pressure readings or taking hypertension medication.
Patients were divided into two groups according to the urinary albumin excretion. Normoalbuminuria was defined as an ACR below 30 mg/g and microalbuminuria was defined as an ACR between 30-300 mg/g.
The SPSS program version 15 (SPSS Inc., Chicago, IL, USA) was used for analysis. Whether the distribution of NLR and PLR was normal determined using the Shapiro-Wilk test and nonparametric tests were used because these data were non-normally distributed. Continuous and categorical variables were expressed as mean ± standard deviation and percentages, respectively. Normoalbuminuric and microalbuminuric groups were compared by the Mann Whitney-U test. Comparisons of categorical variables were made by using the Chi-square test. Spearman's correlation coefficient was used to assess the associations between variables. A p value less than 0.05 was considered significant.
RESULTS
There were no significant differences in demografic and laboratory data between microalbuminuric and normoalbuminuric patients (Table 1) . Mean urine albumin levels were 10.66 ± 6.91 µg/mg and 107.06 ± 79.11 µg/mg in normoalbuminuric and microalbuminuric group respectively. 60.9% of the normoalbuminuric group and 70.5% of the microalbuminuric group had diabetes mellitus. The prevalances of hypertension in the two groups were similar (52.2% vs. 48.6%, p = 0.757).
NLR was significantly higher in microalbuminuric patients compared with normoalbuminuric patients (1.91 ± 0.70 vs. 1.63 ± 0.53, p = 0.016) (Figure 1 ). There was a positive correlation between the urine albumin level and NLR in the whole study group (r = 0.214, p < 0.005). In non-diabetic patients there was a significant positive correlation between NLR and albuminuria (r = 0.324, p = 0.013).
There was no significant difference in PLR levels between the two groups (102.59 ± 29.44 vs. 105.88 ± 38.87, p = 0.884) (Figure 2 ). There was not any correlation between the urine albumin level and PLR in the whole study group (r = 0.108, p < 0.005). There was a strong positive correlation between NLR and PLR in the whole study group (r = 0.498, p < 0.001). 
DISCUSSION
In this study we demonstrated that NLR levels were higher in microalbuminuric patients than in normoalbuminuric patients. In addition, NLR levels were significantly correlated with urinary albumin excretion in all study group.
In recent years, it has been demonstrated by clinical studies that NLR determines inflammation in various conditions such as malignancies and cardiovascular disorders [1] [2] [3] [4] [5] . NLR can cheaply be calculated as the ratio of neutrophils to lymphocytes from a complete blood count test which is a part of routine health examination. Association between elevated NLR levels and reduced FMD that is a widely used method to evaluate endothelial function has been found in a study by Yalcin et al. [5] . Additionally, NLR has been shown to have a predictive value for cardiovascular risk and worsening renal function in diabetic patients and CKD patients [5, 7, 9, 18] .
Microalbuminuria is defined as urinary albumin excretion between 30 and 300 mg/day [19] . The presence of microalbuminuria is a marker of vascular damage and endothelial dysfunction, so it is the earliest sign of renal disease in many cases [15, 20, 21] . Microalbuminuria was found to be a predictor of cardiovascular events and worsening renal function [11] [12] [13] [14] . An association between increased albuminuria even in the normal range and increased risk for cardiovascular events has been determined [15, 22] . Kidney Disease: Improving Global Outcomes (KDIGO) guidelines recommend use of the urine albumin to creatinine ratio in spot urine samples to detect albuminuria [23] . In the present study we assessed albuminuria with spot urine albumin to creatinine ratio.
Akbas et al. [6] investigated NLR and PLR values in 200 patients with DM in a cross-sectional study after they showed that these parameters were higher in albuminuric diabetic patients than in normoalbuminuric ones. They also found a positive correlation between albuminuria and NLR or PLR. Despite the similar findings about NLR levels and albuminuria in our study, we failed to show any relationship between PLR and albuminuria. A significant correlation between NLR and albuminuria measured via a 24-hour urine collection was found in newly diagnosed diabetic patients [10] . Moreover, a predictive effect of NLR for albuminuria in diabetic patients was reported [9] . In the present study, we included all patients who had a spot urine albumine-to-creatinine ratio test with or without diabetes mellitus. So, about 30 percent of microalbuminuric patients were not diabetic. Consistent with the findings from studies that included only patients with diabetes mellitus, we found that NLR was higher in all microalbuminuric patients with or without diabetes mellitus [6] [7] [8] [9] [10] .
In a study that included patients with stage 3-4 chronic kidney disease (CKD) and healthy controls, NLR levels were the highest in proteinuric CKD patients and a significant correlation was detected between proteinuria and NLR in CKD patients [24] . Also, a higher prevalence of chronic kidney disease in the group with NLR >3 than in the low NLR group was reported [25] . Patients who had eGFR greater than 60 mL/min/1.73 m² were included in our study and NLR was higher in microalbuminuric goup. Some studies showed that NLR levels were higher in patients with early-stage diabetic nephropathy than in patients without diabetic nephropathy [8, 9] . Also, NLR was found as a predictor of progression of renal dysfunction assessed by the decrease in GFR in diabetic patients [7] .
The limitations of this cross-sectional study were small sample size and retrospective nature that did not allow to investigate other inflamation markers such as CRP. Another limitation of this study is the lack of investigation of diseases with microinflammation, the lack of adequate data on drugs affecting NLR and the lack of smoking history. Proteinuria-reducing effects are well known regardless of the antihypertensive effect of renin-angiotensinaldosterone system (RAAS) inhibitors. However, the relationship between RAAS inhibitors and NLR was not assessed in this study because patients' RAAS inhibitor use was not retrospectively determined adequately.
In conclusion, higher NLR levels were found in microalbuminuric patients with eGFR ≥ 60 mL/dk/ 1.73 m² in this study. So easy measurement of NLR can help to detect patients with microalbuminuria and may be a marker of early stages of kidney injury in patients with risk factors for renal involvement. 
Introducere. Scopul studiului a fost de a evalua asocierea dintre raportul neutrofile-limfocite (NLR), raportul plachete-limfocite (PLR) şi microalbuminurie la pacienţii cu filtrare glomerulară normală (eGFR).
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